We believe that these children have the same bladder neck obstruction as the others who have chronic retention or sometimes acute-retention, but in a milder form. They do not as a rule have residual urine and renal function is normal.
Cystoscopy shows trabeculation and the bladder neck can b felt to be thicker than normal. There is evidence that this is a congenital condition, the same as that found in the neonatal child but less severe; there is also evidence from the natural history of the condition that we may anticipate a steady improvement in symptoms -until puberty and the teens. After this, symptoms will recur in later life, usually in the 30s or 40s, when they appear as cases of Marion's disease.
To pick out those children in this group who will not improve to normal at puberty, when one is seeing them at their worst at about the age of 6, is obviously difficult but we have attempted this in the sure knowledge that not all of them will improvein other words, that there are some who will continue to have symptoms of frequency and urgency as they pass into adult life. The choice is made on the basis of a cystoscopic diagnosis followed by a period of observation in the outpatient department, usually over a period of years. As long as there is some improvement in daytime symptoms there is no need to consider operation, but if no improvement occurs by the age of 8 to 10 years or symptoms get worse, we repeat the cystoscopy and reconsider the situation. There is no doubt that resection of the thickened neck leads to lessening of the frequency and urgency, though it does not necessarily immediately affect the nocturnal enuresis. It is tempting to advise the operation but observation of these cases has shown that all but the worst can improve, almost to normal, at the age of 14 and that resection of the internal sphincter carries with it the danger ofsterility in adult life. The internal sphincter takes no part in urinary control (it is, after all, largely removed during any prostate operation and these patients are not incontinent as long as the external sphincter is undamaged), its function is to contract during ejaculation and prevent the semen from passing upwards into the bladder. Hypertrophy of this sphincter may perhaps be regarded as the premature development or overdevelopment of a sexual characteristic which normally appears at puberty.
In our experience its resection in childhooddoes not usually lead to sterility, because enough muscle tissue remains peripherally to close the bladder neck without being so prominent as to cause obstruction to micturition. In a few the choice undoubtedly lies between infertility and persistent disabling frequency of micturition, great urgency and nocturnal enuresis persisting into adult life. This sobering choice undoubtedly serves to curb the surgeon's natural wish to do something which really can improve symptoms and be of lasting benefit and it is perhaps good that, in a condition in which spontaneous improvement is the rule, operation must of necessity be delayed until all concerned are certain that it is desirable. Mr J P Mitchell (United Bristol Hospitals and Southmead General Hospital, Bristol)
Endoscopic Investigation and Diagnosis of Urethral Obstruction in Children
In this paper the technical details of the endoscopicinvestigation of lower urinary tract obstruction will be described only briefly and will be confined to those of interest to both pwdiatricians and urologists together. Anterior urethral obstruction: In the anterior urethra most obstructions are relatively easy to demonstrate and present little diagnostic difficulty.
Phimosis and stenosis of the external meatus are obvious on inspection; they seem to be relatively harmless as regards back-pressure on the upper urinary tract.
The abnormally placed meatus of hypospadias often appears to be minute until the child is examined under anesthetic, when it can usually be shown to be adequate. Occasionally, however, the terminal few millimetres of urethra in a hypospadias is covered only by a very thin translucent layer of skin and mucosa (Fig 1) ; it is in this type of hypospadias that the minute meatal orifice is found and, if an inadequate meatotomy is performed, it will soon stenose; on the other hand, a satisfactory meatotomy will cause the orifice to recede so far along the shaft of the penis that reconstruction of the hypospadias may be necessary.
Stenoses, valves and diaphragms have been described but, in the urological department in Bristol, these have been seen only in the most proximal part adjacent to the triangular ligament.
Other features in the anterior urethra which may Posterior urethral obstruction: It is in the investigation of obstructive lesions of the posterior urethra that endoscopic instruments can be so valuable. These instruments are of necessity small, with a restricted field and very limited illumination; interpretation of what is seen may be difficult and depends to a great extent on a thorough acquaintance with the comparable larger instruments used in adult urology. In the child, the panendoscope is much more use than the cystoscope for inspecting the posterior urethra; on the other hand, the panendoscope is not so frequently used as the cystoscope and this lack of familiarity with the instrument sometimes creates an additional factor in the limitations of endoscopy in children.
Cystoscopy: In larger children and in adolescents the urethra may be of sufficient size to accept a 17 Charriere instrument; this falls not far short of the adult sizes and therefore a right-angled viewing instrument can be used, giving a more customary appearance.
To obtain a view of the bladder in very young children the 9j Charriere cystoscope designed by Clarke (1953) gives a remarkably good view, even in neonates; however, this instrument, being a right-angled viewing cystoscope, cannot demonstrate the urethra and an obstructive lesion can only be assessed by its effects, namely the appearance of trabeculation of the bladder wall and the presence of diverticula. Constipation and urinary retention: Constipation with faecal impaction in the rectum can cause retention of urine both in male and female. It is interesting to note the differences in the amount of pain that retention produces; it has been our experience that children who are admitted in acute, that is to say painful, retention with gross constipation, usually prove to have no pathology in the urinary tract and pass their water normally as soon as the bowel is cleared. Conversely, the child who has a comparatively painless retention associated with constipation will usually show some obstructive lesion in the posterior urethra when full investigation is carried out.
It is surprising how rarely children develop a post-operative retention.
Neoplasms ofposterior urethra: Another less common cause of obstruction of the posterior urethra in children is sarcoma of the prostate. These tragic cases usually present with difficulty or even complete obstruction. Diagnosis is suspected from the mass felt on rectal examination and biopsy of the prostate by transurethral resection confirms the histology. Occasionally these tumours are so large when first seen that the resectoscope is not long enough to reach the bladder; they present at varying ages before and just after puberty and in all the progress of the disease is very rapid.
Stones in the urethra are not a diagnostic problem in children. They impact either in the region of the verumontanum or in the distal part of the anterior urethra and are easily palpable in either situation.
A ureterocele in the posterior urethra has been reported by Campbell (1941) .
The verumontanum has often been incriminated as a cause of posterior urethral obstruction, but assessing its size can be misleading as this can vary with the angle of the telescopic view; an apparently large verumontanum has been seen in children who have no symptoms. In fact, it is doubtful whether the verumontanum can ever be the cause of urethral obstruction.
Congenital bladder neck hypertrophy: The commonest obstructions of the posterior urethra are bladder neck hypertrophy and posterior urethral valves. Neurogenic disturbances of micturition in children constitute such a vast subject that these have been deliberately omitted here.
The diagnostic criteria of bladder neck obstruction may be divided into two groups: (1) The effects of the obstruction such as chronic urinary retention, trabeculation of the bladder wall and diverticula.
(2) The evidence obtained from direct inspection of the bladder neck and posterior urethra.
In children, unlike adults, unless the urethra is large enough to accommodate an adult-size cystoscope, the appearance of the bladder neck and posterior urethra can rarely be described as more than suggestive ofbladder neck hypertrophy. Perhaps the most valuable evidence is direct palpation with a finger per rectum against a rigid instrument such as the cystoscope per urethram (Mitchell 1953) . The bladder neck normally is not palpable in females or children and only develops in boys at puberty. Any perceptible thickening of the bladder neck prior to puberty in either sex is clear evidence of hypertrophy of the bladder neck muscle. Bodian (1957) described fibro-elastosis of the bladder neck and posterior urethra; he drew attention to the fact that this could extend well down, even below the triangular ligament. Although the histology of elastosis has not been agreed, there has been clear evidence of the fibrosis described by Bodian extending down the urethra in several cases. It is interesting, however, to note that where this capsular fibrosis occurs no post-stenotic dilatation of the urethra is seen, presumably due to the fibrosis giving support to the urethral wall.
Residual urine is not one of the essential criteria for diagnosing bladder neck obstruction. The absence of residual urine is frequently demonstrated in adults with Marion's disease or ;prostatisme sans prostate', in whom symptoms can be relieved by transurethral resection. If bladder neck obstruction is not recognized until a residual urine can be demonstrated, then a number of cases with marked, treatable symptoms will be overlooked.
As the criteria of bladder neck hypertrophy in children can be so equivocal, no one factor alone should be regarded as sufficient evidence. Before making this diagnosis it is necessary to demonstrate distincttrabeculation inthe bladder, possibly with saccules or even a diverticulum. Physiological trabeculation is limited to the bladder base and, in the child, is never more than the faintest ribbing of the bladder wall. The irrigating fluid must be at body temperature because water of any lower temperature is liable to make ruga appear on the bladder mucosa giving a false impression of an obstructed bladder. If the trabeculation extends over the entire bladder wall, then it is pathological and is in fact only the first stage towards saccules andultimate diverticulum formation. At the same time some positive feature of thebladderneckitselfshouldbevisibleonpanendoscopy or palpable against the instrument.
In the neonate diagnostic criteria are even less accurate. These babies present as failures to thrive and a distended bladder is discovered on examination. Provided stenosis of the urethra has been excluded by the easy passage of a urethral instrument, then confirmation of the exact obstructing cause will be demonstrated at open operation.
Valves of the posterior urethra: The commonest type of valve seen in the posterior urethra (and the only type encountered in the Bristol Urology Clinic) consists of a double flap of mucosa hanging as two thin folds below the verumontanum on each side. Each valve is attached to the lower margin of the verumontanum posteriorly and stretches across to the anterior wall of the urethra. They appear to be an exaggeration of the frenula normally found in the male urethra of the fretus and very young child. They can often be demonstrated at panendoscopy when they open like a pair of shutters as the instrument is passed into the urethra. These folds have been described by Williams (1954) in the 50 and 100 mm ftetus. Randall (1921) quoted a case in which bladder neck obstruction was associated with a congenital valve of the posterior urethra. Wolgin et al. (1952) suggested that in every case of congenital bladder neck obstruction a careful search should be made for the co-existence of posterior urethral valves. Mitchell (1963) offered an explanation of this association of valves and bladder neck hypertrophy in that the poststenotic dilatation of the posterior urethra may cause exaggeration of the Section of Urology with Section ofPxdiatrics 735 frenula. In support of this theory it was shown that distal obstruction such as a stenosis of the anterior urethra [a case of a stillborn baby was demonstrated] was not associated with bladder neck hypertrophy. Furthermore, whether or not this theory of the origin of valves of the posterior urethra is accepted, many writers have drawn attention to the need to resect the bladder neck, even after the valves have been destroyed, before adequate bladder emptying can be achieved.
Dr I R S Gordon (United Bristol Hospitals)
Radiology of Obstructive Lesions of the Urethra in Children As part of the investigation of obstructive lesions of the urethra in children, radiology can afford evidence, not only as to the nature of the primary lesion but also, what is perhaps more important, as to the structure and function of the rest of the urinary tract. From the point of view of management, one of the most important distinctions to make is that between those cases with a normal upper urinary tract and those with damaged kidneys. Straight films of the abdomen and pelvis and excretory urograms are employed in the majority of cases; if it is desired to provide an anatomical demonstration of the urethra or to determine whether there is ureteric reflux, cystourethrography is performed. In children, however, radiological examination must always be used with discretion and with a clear idea as to what results it is likely to achieve, in order to avoid excessive irradiationthe more so since, of necessity, the gonads are particularly at risk.
Technique
Plain films without contrast medium are important since, although they do not demonstrate the urinary tract directly, they may reveal the presence of calculi, which can occur as a complication of obstructive lesions and even sometimes cause urethral obstruction if they become impacted. Skeletal abnormalities may be demonstrated which indicate an underlying cause for urinary obstruction, such as a neurogenic uropathy resulting from a myelodysplasia, the presence of which is implied by the asymmetrical development of the sacrum. Finally, if contrast medium subsequently passes outside the normal limits of the bladder or urethra, the plain film will distinguish this from other opacities which may be present within the soft tissues.
Excretory urography is, of course, a standard procedure and requires little further comment. In very small infants, however, veins may be difficult to find and in such cases subcutaneous injection over the scapule, with the aid of hyaluronidase and vigorous massage of the injection site to secure rapid absorption, produces adequatepyelograms; the detail obtained may also be improved by displacing the intestinal loops away from the renal areas, which can be simply and effectively done by inflating the stomach by means of a fizzy drink, a procedure which is often gratefully accepted by the thirsty baby. Alternatively tomography may be employed.
Structural abnormalities of the renal pelves and ureters resulting from urethral obstruction are revealed: either a generalized hydronephrosis and hydroureter with bladder neck obstruction or a more localized calycosis with loss of the adjacent renal tissue with urethral stricture and recurrent urinary infection leading to chronic pyelonephritis. Associated with such changes, the concentrating power of the kidneys may be impaired with the result that the renal pelves are not seen or are only faintly opacified. For this reason it isnot profitableto carryout anexcretory urogram if the blood urea exceeds 75 mg/100 ml. A postmicturition film of the bladder may show the presence of residual urine. The reliability of this finding, however, depends upon avoiding nervous or voluntary arrest of micturition before voiding is complete. Our experience suggests that if children can once be induced to start they can usually be relied upon to complete voiding. In a series of 51 cases where post-micturition films had been obtained, there was a significant amount of residual urine present in 7 cases; in 6 of these subsequent cystoscopy showed abnormalities accounting for the residual urine and in only one was no explanation found. It should be remembered that residual urine may also occur as a result of ureteric reflux.
Cysto-urethrography can be carried out in children, either as part of an excretory pyelogram or following retrograde injection of contrast medium into the bladder, since films exposed during micturition are the most informative. The
